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Part 5: Steady-state temperature humidity bias life test

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promtote interna
coloperation on all questions concerning standardization in the electrical and electronic fields/ 0 this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC _Publication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqt with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé\lnternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetween the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60749-5:2017. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60749-5 has been prepared by IEC technical committee 47: Semiconductor devices. It is

an In

ternational Standard.

This third edition, based on JEDEC document JESD22-A101D.01, cancels and replaces the
second edition published in 2017. It is used with permission of the copyright holder, JEDEC

Solid

State Technology Association. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the specification of the test equipment is changed to require the need to minimize relative

=2

b) th
c
tg
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C) re

The fext of this International Standard is based on the following documgnts:
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imidity gradients and maximize air flow between semiconductor devices under test;

e specification of the test equipment fixtures is changed to require the aveidan
bndensation on devices under test and on electrical fixtures connecting the devices t
st equipment;

placement of references to “virtual junction” with “die”.

Draft Report on voting

47/2820/FDIS 47/2827/RND

bove table.
anguage used for the development of this knternational Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdoss. The main document types developed by IEC
ibed in greater detail at www.iec.ch/publications.

of all parts of the IEC60749 series, under the general title Semiconductor devig
anical and climatic testimethods, can be found in the IEC website.

e of
D the

hformation on the voting for its approval can be fodnd'in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part-4*and ISO/IEC Directives, IEC Supplement, avalilable

are

es —

ommittee has decided that the contents of this document will remain unchanged untjl the

e g

b the

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document“At this date, the document will be

confirmed,

ithdrawn, or

vised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 5: Steady-state temperature humidity bias life test

1 Scope

This
evall
envir|

This

2 Normative references

The following documents are referred to in the text in such a waythat'some or all of their co

cons
For
amer

IEC 60749-4, Semiconductor devices — Mechanical‘and climatic test methods — Part 4: [

heat,

3 1

No tg

ISO Ind IEC maintain terminolagy databases for use in standardization at the follg

addr

acce

part of IEC 60749 provides a steady-state temperature and humidity bias life_te
ate the reliability of non-hermetic packaged-selid-state semiconductor deviceship h
pnments.

fest method is considered destructive.

itutes requirements of this document. For dated referencés;-only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

steady-state, highly accelerated stress test (HAST)

‘erms and definitions

rms and definitions are listed in this document.

SSses:

EC Electropedia: available at https://www.electropedia.org/

5O Online browsing platform: available at https://www.iso.org/obp
5eneral

Lestemploys—conditions-of Temperature, humidity and bias-which conditions are appli
erate'the penetration of moisture through the external protective material (encapsulg

st to
umid

ntent
blies.
any

hamp

wing

ed to
nt or

seal)

Qr nlnng the interface hetween the external prnfnrfi\/n material and the metallic condu

ctors

which pass through it.

Where both this steady-state, humidity bias test and the damp heat, highly accelerated stress
test (HAST) of IEC 60749-4 are performed, the results of this 85 °C/85 % RH steady-state test
will take priority over the results of the HAST test, which is an accelerated test designed to
activate the same failure mechanisms.
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5 Equipment

5.1 Equipment summary

The test requires a temperature-humidity test chamber capable of maintaining a specified
temperature and relative humidity continuously, while providing electrical connections to the
devices under test in a specified biasing configuration.

5.2 Temperature and relative humidity

The chamber shall be capable of providing controlled conditions of temperature and relative
humidity during ramp-up to, and ramp-down from the specified test conditions.

Carelshould-be-takento-ensure-that-The test chamber dry bulb temperature-excééds [shall
excegd the wet bulb temperature at all times.

5.3 Devices under stress

Devices under stress shall be physically located to minimize temperature gradients. Dejices
undef test shall be physically located in order to minimize relati{g *humidity gradienty and
maximize air flow between devices.

5.4 | Minimizing release of contamination

Carelshall beexercised-inthechoiceof Board and socket materials shall be chosen in order to
minimize release of contamination, and to minimizeydegradation due to corrosion and pther
mechanisms.

5.5 lonic contamination

The
contr

The fest devices shall be placed_inn the test apparatus to minimise ionic contamination|from
itemgq such as the card cage, {est boards, sockets, wiring and storage containers.

5.6 | Deionized water
Deiofized water with" a-minimum resistivity of 1 x 104 Qm at room temperature shall be usged.
6 Test conditions

6.1 Test conditions summary

Test conditions consist of a temperature, relative humidity, and duration used in conjunction
with an electrical bias configuration specific to the device.

6.2 Temperature, relative humidity and duration

Unless otherwise required by the detail specification, the temperature, relative humidity and
test duration as shown in Table 1 shall be applied.
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Table 1 — Temperature, relative humidity and duration

-7

Temperature . s a Temperature ® b ion C
(dry bulb) Relative humidity (wet bulb) Vapour pressure Duration
°C % °C kPa h
85+ 2 85+5 81,0 49,1 1000 2o

+ + , , +168

a8 Tolerances apply to the entire useable test area.

For information only.

ices

6.3

Apply
a) m
a) a
b) d
c) m
NOTE|
d) e

Biasing guidelines
bias according to the following guidelines:

inimize power dissipation;
ternate pin bias as much as possible;
stribute potential differences across chip metallization as much as possible;

aximize voltage within operating range;

The priority of the above guidelines depends on the mechanism and specific device characteristics.
ther of two kinds of bias can be used to satisfy these guidelines, whichever is more se
Continuous bias

The DC bias shall be applied continuously.-Centindyous-bias-is-more-severe-than-¢]

i 0_°C highe

Continuous bigsyis*more severe if the die temperature (7;) is <10 °C higher tha
chamber ampient temperature.

If the diest€mperature is not known, and the heat dissipation of the device unde

vere:

h the

test

(DUT) isdess than 200 mW, the die temperature is assumed to be less than 10 °C gbove

ambieat temperature.
If (the heat dissipation of the DUT exceeds 200 mW, the die temperature shou

d be

Galculated or measured.

If the die temperature exceeds the chamber ambient temperature by more than 5 °C, the

rise of the die temperature above the chamber ambient should be included in repo
test results since acceleration of failure mechanisms will be affected.

rts of
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R, —is-the-thermalresistance-
Cycled bias

The DC voltage applied to the devices under test shall be periodically interrupted with
an appropriate frequency and duty cycle. If the biasing configuration results in a
temperature rise above the chamber ambient, ATjq, exceeding 10 °C, then cycled bias,

when optimized for a specific device type, will be more severe than continuous bias.
Heating as a result of power dissipation tends to drive moisture away from the die and
thereby hinders moisture-related failure mechanisms. Cycled bias permits moisture
collection on the die during the off periods when device power dissipation does not occur.
Cycling the DUT bias with 1 h on and 1 h off is optimal for most plastic-encapsulated

6.4

Critef
whiclh

summarized in Table 2.

III;bIUb;Ibu;tb. TiIU v;ltuu: jullut;ull dIU ‘lb‘lllpb‘ldtulb‘, [<}5) L,ai\.,uiatt::u' Ul tilU Il.)dbié f the
known thermal impedance and dissipation should be quoted with the results whenever
it exceeds the chamber ambient by 5 °C or more.
Biasing choice and reporting

ia for choosing continuous or cyclical bias, and whether or not to report the amoupt by
the—virtualjunetion die temperature exceeds the chamber ambient temperature, are

Table 2 - Criteria for choosing continuous or-cyclical bias

AT. Continuousfor cyclical Include value of AT,
Ia bias in test report?
ATJ.,a < 5 °C or power per DUT < 200 mW Continuous No
(AT, ]2 5 °C or power per DUT 2 200 mW),
dJaXT <10 °C Continuous Yes
an a
ATja > 10 °C Cyclical @ Yes

a8 (ycling the DUT bias with one hour on and one hour off is optimal for most plastic-encapsulated microcirguits.

7 Procedures

7.1

Mounting

The fest devices shall\be mounted in such a way as to expose them to a specified conditipn of

Exp

resulf in condensation on devices and electrical fixtures shall be avoided, particularly d

tempgrature and humidity as given in Table 1 with a specified electrical biasing concsi[tion.

that
ring

ure of devices to excessively hot conditions, dry ambient conditions or condition

ramprup andsramp-down. Appropriate attention should also be made to avoid any water dripping

on thle devices under stress.

7.2
The ti

Ramp-up

me to reach stable temperature and relative humidity conditions-sheuld shall be less than

3 h. Condensation on the devices under stress and/or fixtures/hardware shall be avoided at all

times

by ensuring that the test chamber (dry bulb) temperature exceeds the wet-bulb

temperature-atal-times their temperature is always higher than the dew point temperature.

7.3

Ramp-down

Ramp-down-sheuld shall not exceed 3 h. Condensation shall be avoided by ensuring that the
test chamber (dry bulb) temperature exceeds the wet-bulb temperature at all times during ramp
down.

NOTE

For a DUT with a cavity in the package, condensation can occur due to the length of the ramp down time.
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7.4

Test clock

The test clock starts when the temperature and relative humidity reach the set points, and stops
at the beginning of ramp-down.

7.5

Bias

Bias application during ramp-up and ramp-down is optional. Bias should be verified after
devices are loaded, prior to the start of the test clock. Bias should also be verified after the test
clock stops, but before devices are removed from the chamber.

7.6

An e

Read-out

ectrical test shall be performed not later than 48 h after the end of ramp-down¢

For intermediate read-outs, devices-should shall be returned to stress within 96\ of the e

rampi
seald
bags
ambi
to ref

The
appli

-down. Moisture loss can be reduced by placing the device in sealed moisture barrie
ld-in-ambientair bags (without-vaeuum-or desiccant). When devices_dre placed in sg
the “test window clock” runs at one-third of the rate of devices.exposed to labor
ent conditions. Thus, the test window can be extended to as much as 144 h, and the
urn to stress to as much as 288 h by enclosing the devices ingmoisture-proof bags.

blectrical test parameters should be chosen to preservelany defect (i.e. by limitin
ed test current).

Addifional time-to-test delay or the return-to-stress delay time is allowed if justified by tech

data.

7.7

Handling

Suitdble hand-covering shall be used to fhanage devices, boards and fixtures. Contamin

contn

A de
or if
spec

9 ¥

ol is important in any accelerated\moisture stress test.

Failure criteria

ice-has shall be considered to have failed if it does not pass the specified end point

its functionality cannot be demonstrated under nominal and worst-case conditior
fied in the applicable procurement document or data sheet.
pafety

nd of
-bag
paled
atory
time

j the

nical

ation

tests
s as

wed.

The Tquipment manufacturer’s recommendations and local safety regulations shall be follg

10 Summary

The following details shall be specified in the applicable procurement document:

a) test duration, if other than that specified in Table 1;

b) measurements after test (see 7.6);

c) biasing configuration (see 6.3);

d) temperature of die during test if more than 5 °C above the chamber ambient (see 6.3 e) 1));

e) frequency and duty cycle of bias if cycled bias is to be used (see 6.3 e) 2)).
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patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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IEC 60749-5 has been prepared by IEC technical committee 47: Semiconductor devices. It is
an International Standard.

This third edition, based on JEDEC document JESD22-A101D.01, cancels and replaces the
second edition published in 2017. It is used with permission of the copyright holder, JEDEC
Solid State Technology Association. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the specification of the test equipment is changed to require the need to minimize relative

humidity gradients and maximize air flow between semiconductor devices under test;
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b) the specification of the test equipment fixtures is changed to require the avoidance of
condensation on devices under test and on electrical fixtures connecting the devices to the
test equipment;

c) replacement of references to “virtual junction” with “die”.

The text of this International Standard is based on the following documents:

Draft Report on voting

47/2820/FDIS 47/2827/RVD

Full information on the voting for its approval can be found in the report on voting indical]ed in
the apove table.

The language used for the development of this International Standard is English.

This |[document was drafted in accordance with ISO/IEC Directives, Part 2,)and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEG Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main document types, developed by IEQ are
descfibed in greater detail at www.iec.ch/publications.

A list of all parts of the IEC 60749 series, under the generaltitle Semiconductor deviges —
Mechanical and climatic test methods, can be found in the /EC website.

The ¢gommittee has decided that the contents of thiss-decument will remain unchanged untjl the
stability date indicated on the IEC website underwebstore.iec.ch in the data related tp the
speclfic document. At this date, the document will_be
e rg¢confirmed,

e withdrawn, or

e revised.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 5: Steady-state temperature humidity bias life test

1 Scope

This
evall
envir|

This

2 Normative references

The following documents are referred to in the text in such a waythat'some or all of their co

cons
For
amer

IEC 60749-4, Semiconductor devices — Mechanical‘and climatic test methods — Part 4: [

heat,

3 1

No tg

ISO Ind IEC maintain terminolagy databases for use in standardization at the follg

addr

part of IEC 60749 provides a steady-state temperature and humidity bias life t(d
ate the reliability of non-hermetic packaged semiconductor devices .in
pnments.

fest method is considered destructive.

itutes requirements of this document. For dated referencés;-only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

steady-state, highly accelerated stress test (HAST)

‘erms and definitions

rms and definitions are listed in this document.

SSses:

EC Electropedia: available at https://www.electropedia.org/

O Online browsing platform: available at https://www.iso.org/obp

5eneral

Temperature, humidity and bias conditions are applied to accelerate the penetration of moi
through' the external protective material (encapsulant or seal) or along the interface bet
the eW’ i i i i

st to
umid

ntent
blies.
any

hamp

wing

sture
veen

Where both this steady-state, humidity bias test and the damp heat, highly accelerated stress
test (HAST) of IEC 60749-4 are performed, the results of this 85 °C/85 % RH steady-state test
will take priority over the results of the HAST test, which is an accelerated test designed to
activate the same failure mechanisms.

5 Equipment

5.1

Equipment summary

The test requires a temperature-humidity test chamber capable of maintaining a specified
temperature and relative humidity continuously, while providing electrical connections to the
devices under test in a specified biasing configuration.
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Temperature and relative humidity
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The chamber shall be capable of providing controlled conditions of temperature and relative
humidity during ramp-up to, and ramp-down from the specified test conditions.

The test chamber dry bulb temperature shall exceed the wet bulb temperature at all times.

5.3

Devices under stress

Devices under stress shall be physically located to minimize temperature gradients. Devices
under test shall be physically located in order to minimize relative humidity gradients and

maxifnize air flow between devices.
5.4 | Minimizing release of contamination
Boarfl and socket materials shall be chosen in order to minimize release of contarination| and
to mipimize degradation due to corrosion and other mechanisms.
5.5 | lonic contamination
The fest devices shall be placed in the test apparatus to minimisge-ionic contamination|from
itemg such as the card cage, test boards, sockets, wiring and storage containers.
5.6 | Deionized water
Deionized water with a minimum resistivity of 1 x 104:Qm at room temperature shall be used.
6 Test conditions
6.1 Test conditions summary
Test [conditions consist of a temperature, relative humidity, and duration used in conjunction
with an electrical bias configuration'specific to the device.
6.2 | Temperature, relative humidity and duration
Unless otherwise required by the detail specification, the temperature, relative humidity and
test duration as shown in Table 1 shall be applied.
Table 1 — Temperature, relative humidity and duration
Tlemperature Relative h idity @ Temperature b v b D ti c|
(dry bulb) elative numidity (wet bulb) apour pressure uration
°C % °C kPa h
85+ 2 85+ 5 81,0 49,1 1000 2o

For information only.

a8 Tolerances apply to the entire useable test area.

¢ The test conditions are to be applied continuously, except during any interim readouts, when the devices
should be returned to stress within the time specified in 7.6.
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6.3

Biasing guidelines

Apply bias according to the following guidelines:

a) minimize power dissipation;

b) alternate pin bias as much as possible;

c) distribute potential differences across chip metallization as much as possible;

d) maximize voltage within operating range;

NOTE

The priority of the above guidelines depends on the mechanism and specific device characteristics.

, . . ey . o L . .
e) efjtheroftwokimdsof biascambeusedtosatisfy theseguidetimes; whicheverismorese

1

6.4

Critefia for choosing continuous or cyclical bias, and whether or not to report the amou

whic
Tabl

Continuous bias
The DC bias shall be applied continuously.

ere:

Continuous bias is more severe if the die temperature (7}) is <10 "Cchigher thah the

chamber ambient temperature.

If the die temperature is not known, and the heat dissipation of(tlie device undef test

(DUT) is less than 200 mW, the die temperature is assumed tobe’less than 10 °C g
ambient temperature.

If the heat dissipation of the DUT exceeds 200 mW, the die temperature shou
calculated or measured.

If the die temperature exceeds the chamber ambienttemperature by more than 5 °(

bove

d be

, the

rise of the die temperature above the chamber afabient should be included in repofts of

test results since acceleration of failure mechanisms will be affected.
Cycled bias

The DC voltage applied to the devices, under test shall be periodically interrupted
an appropriate frequency and duty\eycle. If the biasing configuration results
temperature rise above the chambgr ambient, ATjq, exceeding 10 °C, then cycled

when optimized for a specific device type, will be more severe than continuous
Heating as a result of power dissipation tends to drive moisture away from the die
thereby hinders moisture-related failure mechanisms. Cycled bias permits moi
collection on the die during:the off periods when device power dissipation does not 0|

with
in a
bias,
bias.
and
sture
ccur.

Cycling the DUT bias~with 1 h on and 1 h off is optimal for most plastic-encapsulated

microcircuits. The die“temperature, as calculated on the basis of the known th
impedance and dissipation should be quoted with the results whenever it exceed
chamber ambiént*by 5 °C or more.

Biasing choice and reporting

the.<die temperature exceeds the chamber ambient temperature, are summariz
2

rmal
5 the

nt by
bd in

Table 2 — Criteria for choosing continuous or cyclical bias

AT; N
ia bias in test report?

Continuous or cyclical Include value of AT,

AT, <5 °C or power per DUT < 200 mW Continuous No

(ATJ.,a 25 °C or power per DUT = 200 mW),
and ATja <10 °C

Continuous Yes

ATja z10°C Cyclical @ Yes

a8 Cycling the DUT bias with one hour on and one hour off is optimal for most plastic-encapsulated microcircuits.
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7 Procedures

71 Mounting

The test devices shall be mounted in such a way as to expose them to a specified condition of
temperature and humidity as given in Table 1 with a specified electrical biasing condition.
Exposure of devices to excessively hot conditions, dry ambient conditions or conditions that
result in condensation on devices and electrical fixtures shall be avoided, particularly during
ramp-up and ramp-down. Appropriate attention should also be made to avoid any water dripping
on the devices under stress.

7.2 | Ramp-up

The {ime to reach stable temperature and relative humidity conditions shall be less~than 3 h.
Condensation on the devices under stress and/or fixtures/hardware shall be avoidéed at all {imes
by ensuring that their temperature is always higher than the dew point temperature.

7.3 | Ramp-down

Ramp-down shall not exceed 3 h. Condensation shall be avoided-by ensuring that thg test
chanjber (dry bulb) temperature exceeds the wet-bulb temperature~at all times during ramp
dowrl.

NOTE| For a DUT with a cavity in the package, condensation can occup-due to the length of the ramp down time.
7.4 | Test clock

The flest clock starts when the temperature and relative humidity reach the set points, and stops
at the¢ beginning of ramp-down.

7.5 Bias

Bias |application during ramp-up and\ramp-down is optional. Bias should be verified |after
devides are loaded, prior to the startof the test clock. Bias should also be verified after th¢ test
clocK stops, but before devices are removed from the chamber.

7.6 Read-out

An electrical test shallbe performed not later than 48 h after the end of ramp-down.

For intermediate.xead-outs, devices shall be returned to stress within 96 h of the efd of
ramprdown. Moisture loss can be reduced by placing the device in sealed moisture barrier bags
(withput desijccant). When devices are placed in sealed bags, the “test window clock” rups at
one-fhirdof\the rate of devices exposed to laboratory ambient conditions. Thus, the test window

can bhedextended to as much as 144 h, and the time to return to stress to as much as 288 h by
encld Qing the devices in mnichlrp_prnnf hngc

The electrical test parameters should be chosen to preserve any defect (i.e. by limiting the
applied test current).

Additional time-to-test delay or the return-to-stress delay time is allowed if justified by technical
data.

7.7 Handling

Suitable hand-covering shall be used to manage devices, boards and fixtures. Contamination
control is important in any accelerated moisture stress test.
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8 Failure criteria

A device shall be considered to have failed if it does not pass the specified end point tests or if
its functionality cannot be demonstrated under nominal and worst-case conditions as specified
in the applicable procurement document or data sheet.

9 Safety

The equipment manufacturer’s recommendations and local safety regulations shall be followed.

10 $ummary

The following details shall be specified in the applicable procurement document;

a) tgst duration, if other than that specified in Table 1;
b) measurements after test (see 7.6);

c) blasing configuration (see 6.3);

d) tgmperature of die during test if more than 5 °C above the chamber ambient (see 6.3 €|) 1));
e) frequency and duty cycle of bias if cycled bias is to be used (see 6.3 e) 2)).
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

) DISPOSITIFS A SEMICONDUCTEURS -
METHODES D’ESSAIS MECANIQUES ET CLIMATIQUES -

Partie 5: Essai continu de durée de vie sous température et humidité avec

1)

2)

3)

4)

5)

6)
7)

polarisation

AVANT-PROPOS

LalCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IE€"Ya pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domaings de
I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des‘Normes internationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) pt des
Gdides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée|a des comités d'étudels, aux
trgvaux desquels tout Comité national intéressé par le sujet traité peuts participer. Les organisfations
internationales, gouvernementales et non gouvernementales, en liaison aveC-MEC, participent égalemept aux
trgvaux. L'IEC collabore étroitement avec |'Organisation Internationale/de “Normalisation (ISO), selop des

copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mespre du

popsible, un accord international sur les sujets étudiés, étant donné queles Comités nationaux de I'lEC inté
soht représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous_les\efforts raisonnables sont entrepris afin que

essés

réées
I'lEC

s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsaple de

I'éyentuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

ute la
nales

et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou

dants

foyrnissent des services d'évaluation™de conformité et, dans certains secteurs, accédent aux marques de
cophformité de I'lEC. L’IEC n'est respgnsable d'aucun des services effectués par les organismes de certification

indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Audcune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts (particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soittdirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la-publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de]
oulau crédit quilti est accordé.

aires,
I'lEC,
elque
enses
I'lIEC,

ations

nh d'un
e tout

droit de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'a pas regu

notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y

a lieu

d'avertir les responsables de la mise en application du présent document que des informations plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.i
L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

ec.ch.

L'IEC 60749-5 a été établie par le comité d’études 47 de I'lEC: Dispositifs a semiconducteurs.
Il s'agit d'une Norme internationale.

Fondée sur le document JEDEC JESD22-A101D.01, cette troisieme édition annule et remplace
la deuxieme édition parue en 2017. Ce document a été utilisé avec 'autorisation du détenteur
du droit d’auteur, JEDEC Solid State Technology Association. Cette édition constitue une
révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) la spécification de I'équipement d’essai est modifiée pour exiger la nécessité de réduire le
plus possible les gradients d’humidité relative et d’augmenter le plus possible la circulation

d

‘air entre les dispositifs a semiconducteurs en essai;

b) la spécification des fixations de 'équipement d’essai est modifiée pour exiger la prévention
de la condensation sur les dispositifs en essai et sur les fixations électriques reliant les

d

ispositifs a I’équipement d’essai;

c) le remplacement des références au terme "jonction virtuelle" par "pastille".

Le telxte de cette Norme internationale est issu des documents suivants:

Ler

La la

Ced

Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC; Supplément IEC, disponibles

WwWw
I''EC

Une

a semiconducteurs — Méthodes d’essais mécaniques et climatiques, se trouve sur le site

de I'l

Le cgmité a décidé que le contenu desce document ne sera pas modifié avant la date de st3

indiguée sur le site web de I'lEC.solrs webstore.iec.ch dans les données relatives au docu
rechgrché. A cette date, le document sera

e rgconduit,

e slpprimé, ou

e revise.

Projet Rapport de vote
47/2820/FDIS 47/2827/RVD

hgue employée pour I'élaboration de cette Norme internationale est I’'anglais.

bcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selog

iec.ch/members_experts/refdocs. Les principaux types de documents développés
sont décrits plus en détail sous www.iec.ch/publications.

iste de toutes les parties de la série IEC©60749, publiées sous le titre général Dispd

FC.

pport de vote indiqué dans le tableau ci-dessus donne toute inform@tion sur le vote ayant
abouti a son approbation.

n les
sous
par

sitifs
web

bilité
ment
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) DISPOSITIFS A SEMICONDUCTEURS -
METHODES D’ESSAIS MECANIQUES ET CLIMATIQUES -

Partie 5: Essai continu de durée de vie sous température et humidité avec
polarisation

1 omaine d'application

La présente partie de I'lEC 60749 décrit un essai continu de durée de vie autilisant la
tempgrature et I'humidité avec polarisation pour évaluer la fiabilité des  dispositifs a
semigonducteurs sous boitier non hermétique dans les environnements humides)

Cettd méthode d’essai est considérée comme destructive.

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu’ils’constituent, pour tout ou partie
de lgur contenu, des exigences du présent document. Pour les références datées, seule
I'éditlon citée s'applique. Pour les références non datées,la derniére édition du documept de
référence s’applique (y compris les éventuels amendements).

IEC 60749-4, Dispositifs a semiconducteurs — Méthodes d'essais mécaniques et climatiqies —
Partie 4: Essai continu fortement accéléré de contrainte de chaleur humide (HAST)

3 Termes et définitions

Aucun terme n'est défini dans le présent document.

L'ISQ et I'lEC tiennent & jour-des bases de données terminologiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia:(disponible a I'adresse https://www.electropedia.org/
e |$0 Online browsing platform: disponible a I'adressehttps://www.iso.org/obp

4 (Généralités

Des ¢onditions de température, d’humidité et de polarisation sont appliquées pour accéléfer la
péné a—da 1l .Ai EtS A.A;_ dao oeato ol o o o arralbaca o enalla
ou par l'interface entre le matériau de protection externe et les conducteurs métalliques qui le
traversent.

Lorsque cet essai continu de durée de vie sous température et humidité avec polarisation ainsi
que I’essai fortement accéléré de contrainte de chaleur humide (HAST, Highly Accelerated
Stress Test) de 'IEC 60749-4 sont utilisés tous les deux, les résultats de I’essai continu a
85 °C/85 % d’humidité relative (HR) sont privilégiés par rapport a ceux de I'essai HAST, qui est
un essai accéléré congu pour déclencher les mémes mécanismes de défaillance.
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